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Station. 

Pittsburgh.. . . . -. . . -. . . . . . . . . -. . . . . - -. . . . . -. . -. . . 
Phlladelphh . -. . -. -. - -. . . . . -. - -. . . . . . . . . . . -. -. . . . 

ature of 40' F., would add 2' F. to tahe temperature over 
an area of 326 square miles to a height of 1 mile. This 
could only be true when there was no movement of tlie 
atmosphere, a condition that only occasionally prevails; 
and the effects of the heating would be more marked in 
winter than in sunmier. Evidently some other influ- 
ence also has a part in modiffiiig the minimum teniper- 
atures of cities. 

Table 6 shows that in  cities t.he ininimum temperature 
excess is more pronounced on clays when dense smoke 
prevails. We a.re therefore justified in attributing a part 
of the excess in the niont,hly mean nlinirnuni tern erature 

TABLE 6.--Depurtures oj tlat! ntn;L.iim?tt and siin.iinum tmiperatrire a?id 
the range o teniper'aticre in cities, itden smoke or fog 'uwa dense,froni the 
rorrespon d ing averages at surroiinding stations. 

of cities to the general sniokiness of their atniosp R eres. 

Maximum. ' Miuimum. j Range. 

IF. 

F. 1 "F. 
-0.9 +6.5 -7.4 
-0.4 +6.9 -7.3 

~ ~ ~ 

Stations. 
~~ 

Alleghmy-Weather Bureau, Pittsburgh.. . . ._. _. 

Table 6 also shows that the masiniuni temperatures 
are not affected to the same extent as the minimum 
temperatures. This is because the smoke is densest 
duiing the morning hours, the convection of midday 
helpiiig to carry i t  away. At the same t,iine the more 
thorough mixture of city aiid country air teiids to equalize 
temperatures over tho two regions, and i t  may also be 
that the absorption of heat by the snioke part.icles tends 
to increase the niaximuni temperat.urss. 

Williamsport, Pa., is a small city in which the effwts 
of city heating must be slight; aiid since the thernioniet,ers 
have had ex osures similar to those a t  surroundin 

the only known reason why the minimum temperatm-e 
should show the escess rerealed by Table 5 is the influence 
of the smoke cloud, which is quite dense at  tinies owing 
to the est.ensive use of bituininous coal for manufacturing 
purposes. 

Betweoii December, 1913, and May, 1913, inclusive, 
temperature readings were obtained froni thermometers 
esposed a few feet above the sod h a park in Allegheny, 
Pa., just  across the river i'rom the Weather Bureau 
office in Pittsbur h, and froni thermometers similarly 
esposed a t  Sewickfeg Pa. The results, which are sum- 
marized in Table 7 s ow rather small differences between 
the readings a t  Allegheny and the Weather Bureau office 
in Pittsburgh, but differences between the readings a t  
Alle heny and Sewvickley of about tho magnitude that 

Table 5.  
Other conditions being equal, the diurnal range of 

t.emperature should be proportional to the amount, of 
heat received during t.he day; but, as alreadv stated, it  
seoms probable that in the cases under considerat.ion t.he 
diminished diurnal range of t.emperature is due princi- 
pally to retardation of nocturnal cooling by the smoke 
cloud aver the cit,ies. 
TABLE i'.-fij%Wlce8 bdween temperatures i n  PittsbiLlgh rind ;la subiirbs. 

stations, naiiie Y. y, in a shelter a few feet above the grounce 

wou f d be espected from the comparisons suiiiniaiized in 

~~ 

Maximum. Minimum. Ran@. 
-- 

F. F. O F  
+0.8 -0.3 +l. 1 

AUe@my-Bewickler.. -. . . . . . . . . . . -. . . . . . . . ..... I -0.1 
+0.9 Gewlckley-Weather'Bu, Pittsburgh.. ._. . . . _I 

I ani indebted to Mr. George SI. Bliss, section director, 
United States Weather Bureiiu, in  charge of the Peiinsyl- 
vaiiia section, for the data for Philadelphia, Williams- 
port, and Harrisburg, aiid for information relative to 
conditions prevailing at  these stations. 

SUMMARY. 

+3.3 -3.4 
-3.6 1 +4.5 

1. Citv fogs are more persistent than country fogs, 
priucipdly because of their increased clensity on account 
of the smoke that accumulates in them. 
3. In consequence of the above there are fewer hours 

of sunshine in cities than in the country. 
3. 111 the clear part of the day in winter inLoiirloii the 

averlige liniit of visibility does not esceed one-half mile. 
In Pittsburgh it averages about 1+ miles. This latter is 
less than one-tenth the average limit of visibility in the 
open country about Pittsburgh. 
4. The chemical actioi? of light in smoky cities has been 

found to be 40 per cent less than in the open couiitry, mid 
over 30 per cent less on smoky days than on compara- 
tively clear days. 

5. Minimum temperatures are markedly higher in 
cities tlinii in the country, partly on account of city hent- 
ing, but principally because the snioke acts as a blanket to 
prevent tlie escape of heat at  night. 
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NEW DAILY WEATHER MAP. 

Northern 14eniisi)here 
States Wmther 
to all whn nre 

the air near the cnrt.li’s 
surface that directly belongs to agriculture and cliinn- 

The edit.ion presents both the second edition of t,he 
regular S a. ni. map of the lrnitecl States and, on the 
reverse, the daily map of the Northern IIeniisphere. It. 
is limited to a few hundred copies and is sent to libraiie5, 
meteorological offices, and a few special nieteoro1;igica.l 
students. Copies are dispatched either claily (folded 1, ctr 
in weekly rolls, or in inonthly rolls, by niaa or through 
the International Exchange Service of the Siiiitllwnian 
Institution, according as requested by the respect.ive 
recipients. Copies are also to be purchased through t.lie 
United States superintendent of public. tlocunients t1.t $3 
per year or 30 cents per month. The following 1ett.er 
acconipnnied the first issue : 

of the free stmosphere, 

tology. 

WEATHER MAP OF THE NORTHERN HEMISPHERE. 

On January 1, 1911, the United States Weather Bureau began the 
publication at  Washington of a weather .map of the Northern Hemi- 
E here, a copy of which accompanies this announcement. Hereafter 
&a map will be rinted on the reverse side of the nioriiin weather 
map of the Unite8 States. A siniilar manuacript map of t i e  North- 
ern Hemisphere has been prepared daily for several last years in the 
Weather Bureau, and haa proved of great value to t i e  forecasters in 
predicting general chanFs of the weather, and especially in  ext.end- 
ing the periods for whch such forecasts can be successfully made. 
Although the number of reports avdlable for the construct.ion of the 
map is limited at  present, and the tinies of obeservation are not all 
atnctly simultaneous, nevertheless the eiwntial features of the atnioa- 
heric circulation over the Northern Hemisphere are fairly well 

Lpicted. 

In  beginning this important publication it seemed advisable not to 
retain the arbitrary and irrational units ordinarily employed for 
measuring pressure and temperature of the atmosyhere, but to ado t 
the more scientific and rational unit,s of the U. G .  h. system. AccoJ- 
ingly, the reported presaures are all expressed in dynamic unita in 
which a pressure of i50.OG nini. of nierciiry cnrresponds to a force 
of 1,00,000 dynes. Following the suggestion of Bjerknes. this abso- 
lute unit of res3ure is called 1 bar=l,OUO niillibars. The reported 
teniperat.ures%ave all been reduced to the absolute scale (Centigrade) 
on which the temperature of melting ice is 273’. 

Mathematical and dynamic studies of the motions of the atmos- 
phere are possible only when the data are given in rational units 
of t.he kind described. I t  is hoped the publication of this niap of the 
Nmthern Hemisphere will facilitate and promote the serious scientific 
st,udy of the great aud coniplex problems of the general circulation of 
the atmusphere. 

C. F. MARVIN, Chief of Bzcreau. 

This new daily went.lier ninp of the Northern Hemi- 
s 11icre lius rcccivycl general commendation both in 1 hurope and Anierica. The world’s prowess in teleg- 
rnpliy lias thus iiintle possible t . lk  niodifkttion of the 
iclens carried out by Grn. A. J. Nyer in IS72 in his “Inter- 
nat.iona1 Bulletin of Siiimltnneous Metenrcilogical Obeer- 
vatinii.2. ” That bullet,in TVLW dropped in 1SS9 by the 
Chief Sigii:Ll Officcr, presuni:ibly because of e s  ense. It 

niet.eorologica1 work of this bnre:bu in 159.4: its mnp has 
been niiiin t:iinctl in manuscript a s  t i  part of the forecast 
\wrk iiice 1595. Prof. C. F. Ainrvin lin.; rt.t,urned t.o the 
original d n r  prnjwt.ion (Post.el-1Yernc.r) and t,he mrip is 

in agreimcnt, with t.he itlcns of .all prwiiiient ?;turlc~ts <if 
t lw  fret. at tiiospherc. We quote a few acknowledgments: 

Rjerknes, I,ripzir, January 29, 1914: 
I h w e  been plensed t.o see the puhlication of your daily weat.her map 

for the Sorthern Hemisphere. Tlie introduction of t.he C. G. S. units 
is a very great progress Indeed. 

was rcvivrd in diti’ereiit form as n part of t. r ie niarine 

now p i i b  \ iclictl tidy hy liblir!gmphy ais nenrly as possible 

Gold, 1~0’11(1011: 
I must writ.e t.o congr:it.ul:it.e yon on t.he energetic way in which you 

have tarklerl t.lie queition nf units and on the beaut,iful Northern Hemi- 
sphere clinrts in niillibar* and absolute degrees. of which you have sent 
me :i copy. * * * Tou will probably see t,bst absn1ut.e units have 
also been used frnm Jinriary 1 for t,lie daily charts which are issued 
with the Weekly \Ve;ither Report. 

Rergesell, St.rwsburg: 
I hare received wit,h much inberest t.lie first, weather niap of the 

Xnrtliwii Hemisphere. * * * Precisely in the work of the 1nt.er- 
n i t  inilz! C‘oinmission for ScientiBc Aeronauticu. this iilap will be a great 
h i p  mi: a greit arlvant,pge. I IJdie\*e that all problems of general 
iiiete;Jr:Jkyi., which emhrwe. not. lncnl st,udieq but. the great problems 
of ihe general circulation, will receive’a grest, encouragement from this 
pub1 icxtion. 

Wilfred 1. Wilson, Ithncn, N. Y., profcssor of metpor- 
n l q y  : 

I beg t.n offer m y  congratulations on t.liis iniportmt advance which, I 
feel sure, will tend toward t,lie rezliznt.ioii of the hnpe expressed in t,he 
last. pamgra.ph of your memorandum, as to t,he “serious scientific study 
of t.lie great.,?nd complex problems of the general circulation of the 
atmosphere. 

Charles Stewart, Spnkaiict, WiIsh.,  local fiirecwtcr : 
Tlie map of t.he Northern Hewisphere supplies a lonK,-felt want. 

Dr. W. KBppen, Hsmburg, Jnnunry 22, 1911 : 
With great. interest and delight. I have to-day received the new daily 

went.lier niap for January 1, 1914, wit.li the weather nia of the Northern 
Heniiaphere. The t.raiaition to t,he millibam wits a d&lit.ful surprise. 
In  reference t i J  the isot,hernis I would urge t,hat t h y  be drawn for the 
absolut,e temperatures 26Y0. 273O, 27S0? 3S3O, etc.. inst.ead of for 270°, 
375O. etc. 

It is also desirable to accent,uate the isotherm of 373O by a thicker line 
in order to bring the frost region of winter into prominence. 

It 
is of great. value ftir forecast studies and its daily publication will be 
gl ad1 y we1 coined. 


